Background: Shortage of water is a major problem facing Egypt; thus, it becomes necessary to use non-traditional sources of water such as saline water in irrigation. Overcoming the adverse effects of saline water and enhancing plant tolerance to salinity stress is the main challenge for increasing plant growth and productivity. Using a natural compound such as cysteine amino acid has an important effect in alleviating the adverse effect of salinity stress on different plant crops. Materials and methods: Two pot experiments were carried out during two successive summer seasons to study the beneficial role of cysteine (0, 20, and 40 mg/l) in enhancing growth, some metabolic process, and seed yield quality and quantity of soybean plant grown under salinity stress (0, 3000, and 6000 mg/l). Results: Salinity stress (3000 and 6000 mg/l) caused decreases in soybean growth criteria (plant height, number of branches and leaves/plant, dry weight of leaves and stem/plant), photosynthetic pigments and some element contents (nitrogen (N), phosphorus (P), and potassium (K)), and seed yield and yield components (number of pods/ plant, weight of pods/plant and number of seeds/plant) as well as oil%. Meanwhile, proline, H 2 O 2 and MDA contents, and superoxide dismutase activity were gradually increased by increasing salinity level. On the other hand, cysteine treatments improved growth and yield of soybean plant either irrigated with tap water or saline water. Cysteine treatments could alleviate the adverse effect of salinity stress on growth and yield of soybean plant through increasing photosynthetic pigments; proline content; N, P, and K contents; superoxide dismutase and catalase activities; and oil% accompanied by decreases in H 2 O 2 and MDA contents as compared with their corresponding controls. In addition, cysteine treatments and/or salinity stress exhibited differences in protein pattern from 112 to 19 kD molecular weight. The appearance of new protein bands reflected the expression of cysteine treatments and salinity stress. Conclusion: Cysteine treatments had a beneficial role in alleviating the adverse effect of salinity stress on soybean plant. Forty milligrams per liter of cysteine was the most effective treatment in enhancing salinity tolerance of soybean plant.
Introduction
All over the world, soybean (Glycine max L. Merril) is one of the most important and cheap protein sources and vegetable oil seed crops. Thus, in many developing countries, soybean is used as an important component of human diets and animal feed. Soybean seeds contain about 20% edible oil, 35% protein, and 35% carbohydrates (17% of which is dietary fiber), and about 5% ash as well as vitamins and minerals (Thomas and Erostus 2008; Dixit et al. 2011) . Soybean oil plays an important role in nutrition of human as it has high quantity of essential unsaturated fatty acids (omega-3, omega-6, and omega-9) (Nikolic et al. 2009 ). Likewise, soybean seeds are considered as a good source of protein due to the presence of different essential amino acids. Moreover, soybean helps in improving fertility of soil through fixing atmospheric nitrogen by Rhizobium bacteria which is present in the root nodules (Bakhoum et al. 2019) .
Salinity stress is one of the serious abiotic stresses which adversely affect plant growth and productivity via changes in different metabolic and physiological processes and depending on the duration and severity of the stress. Salinity affect plant growth through osmotic stress followed by ion toxicity (James et al. 2011) . Osmotic stress caused disorders in different physiological processes, such as nutrient imbalance, membrane interruption, and impaired ability in detoxifying reactive oxygen species (ROS) which affect antioxidant enzyme activity and decline photosynthetic activity and stomatal aperture (Munns and Tester 2008) . The production of ROS as singlet oxygen, superoxide, hydroxyl radical, and hydrogen peroxide is increased in response to salinity stress. The increases in ROS production caused oxidative damages to different cellular components such as proteins, lipids, and RNA (Apel and Hirt 2004) . Plant develops different biochemical and physiological mechanisms to survive under salinity stress. The main mechanisms are compartmentalization and ion homeostasis, uptake and transport of ions, osmoprotectants and compatible biosynthesis, synthesis of antioxidant compounds and antioxidant enzyme activation, etc. (Gupta and Huang 2014) .
To overcome the deleterious effects of salinity stress and enhance plant tolerance to salt stress, certain compounds which are present naturally in plants and have positive effects on plant growth and yield may be used. One of these compounds is amino acids that have the ability to scavenge ROS which is produced during photosynthesis and respiration processes (Foyer et al. 1991) . Amino acids are important bioregulators which have promotive effects on plant growth and productivity. Moreover, amino acids could act as a part of co-enzymes and precursors of certain plant bio-regulators that promote plant growth through enhancing photosynthesis (Bakhoum et al. 2019) , synthesis of carbohydrates and protein (Maxwell and Kieber 2004) , as well as spermine and spermidine (Singh 1999) . Cysteine is an α-amino acid with a thiol side chain which participates in enzymatic reactions. Cysteine plays a structural main function in proteins as well as its role as a precursor for essential biomolecules, such as glutathione (antioxidant) and vitamins and some defense compounds, such as glucosinolates and thionins (Alvarez et al. 2012) . Cysteine is the precursor molecule of glutathione, the predominant non-protein thiol, which plays an important role in plant stress responses (Azarakhsh et al. 2015) .
Thus, the present study aimed to investigate the physiological role of cysteine treatments in alleviating the deleterious effect of salinity stress on growth, some biochemical aspects, and yield quantity and quality of soybean plant.
Materials and methods

Experimental procedure
Soybean seeds of Giza 111 cultivar were obtained from the Agricultural Research Center, Giza, Egypt. Two pot experiments were conducted at the greenhouse of National Research Centre, Dokki, Giza, Egypt, during two successive summer seasons.
Soybean seeds of equal size and the same color were selected and washed with distilled water, sterilized with 1% sodium hypochlorite solution for about 2 min and washed again with distilled water. Clay soil is mixed with yellow sand in a proportion of 3:1 in order to improve drainage. N and P fertilizers were mixed into the soil before sowing. Ten soybean seeds were sown along a center row in each plastic pots of about 7 kg clay soils. Ten days after sowing, the seedlings were thinned to three seedlings per pot. The experimental design was a factorial experiment in a complete randomized block design with six replicates. Soybean plants were exposed to foliar spraying with cysteine (0, 20, and 40 mg/l) at 30 and 45 days from sowing. Three saline water levels (0, 3000, and 6000 mg/l) were prepared by dissolving sea salt with tap water. The plants were regularly irrigated with saline water after 30 days from sowing.
Data recorded
Plant samples were taken after 60 days from sowing for measurements of growth criteria as plant height (cm), number of branches and leaves/plant, and dry weight of leaves and stem/plant (g). Plant samples were taken for biochemical analysis as photosynthetic pigments, proline, hydrogen peroxide, lipid peroxidation contents and activity of two antioxidant enzymes (superoxide dismutase and catalase), mineral content (N, P, K), as well as protein pattern. At harvest, the following characters were recorded: number of pods/plant, weight of pods/ plant (g), seed number and weight of seeds/plant (g), and oil%.
Biochemical analysis
Photosynthetic pigments (chlorophyll a and b and carotenoid) in fresh leaf tissues were estimated according to the method of Lichtenthaler and Buschmann (2001) . Proline content was determined according to Bates et al. (1973) . Hydrogen peroxide content was determined using the method of Velikova et al. (2000) in fresh leaf tissues. The level of lipid peroxidation was measured by determining the levels of malondialdehyde (MDA) content using the method of Hodges et al. (1999) . Enzyme extracts were collected following the method described by Chen and Wang (2006) . Fresh leaf tissues were homogenized in ice-cold phosphate buffer (50 mM, pH 7.8), followed by centrifugation at 8000 rpm and 4°C for 15 min. The supernatant was used immediately to determine the activities of enzymes. Superoxide dismutase activity (SOD) (EC 1.12.1.1) activity was spectrophotometrically assayed at 560 nm by nitro blue tetrazolium (NBT) reduction method (Chen and Wang 2006) . Catalase activity (CAT) (EC 1.11.1.6) activity was determined spectrophotometrically by following the decrease in absorbance at 240 nm (Chen and Wang 2006) . The enzyme activities were calculated by Kong et al. (1999) . Protein pattern (SDS-PAGE) was studied using sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) as described by Laemmli (1970) . Data matrix was prepared taking 0 and 1 value for the absence and presence of a particular protein band. Protein pattern (SDS-PAGE) was studied using SDS-PAGE as described by (Laemmli 1970) . Data matrix was prepared taking 0 and 1 values for the absence and presence of a particular protein band. Phosphorus (P), potassium (K), and nitrogen (N) were measured in dry leaf tissues. The plant material was digested using an acid mixture consisting of nitric, perchloric, and sulfuric acids in the ratio of 8:1:1 (v/v). Phosphorus and potassium were estimated photometrically using the flame photometer method described by the methods of Chapman and Pratt (1978) . Total nitrogen (N) was determined using the micro-Kjeldahl method, as described by AOAC (Association of official agriculture chemists) (2000) . The oil content of soybean seeds were extracted and determined according to Horwitz and Latimer (2005) .
Statistical analysis
The data obtained were statistically analyzed using MSTAT-C statistical software. The differences between treatment means were compared by Duncan's multiple range test (DMRT) at 5% probability level according to Steel et al. (1997) .
Results
Changes in growth criteria
Irrigation of soybean plant with saline water (3000 and 6000 mg/l) caused non-significant decreases in different growth criteria (plant height, number of branches and leaves/plant, dry weight of leaves/plant) except for dry weight of stem that showed non-significant increases at salinity stress (3000 mg/l) compared with control plant (Table 1) . On the other hand, cysteine treatments at 20 and 40 mg/l could improve and alleviate salinity tolerance of the plant by increasing the abovementioned growth criteria as compared with corresponding controls. These increases in different growth criteria are not only in plants irrigated with saline water but also in those irrigated with tap water (Table 1) .
Changes in photosynthetic pigments
Effect of different salinity levels on photosynthetic pigments of soybean is shown in Table 2 . Increasing salinity levels from 3000 to 6000 mg/l caused gradual decreases in all photosynthetic pigments (chlorophyll a, chlorophyll b, and carotenoid) of soybean leaves compared with control plants (plants irrigated with tap water). On the other hand, cysteine treatments at 20 and 40 mg/l could alleviate the harmful Table 1 Effect of cysteine (0, 20, and 40 mg/l) on growth criteria of soybean plant irrigated with saline water (0, 3000, and 6000 mg/ l). Results are means of two successive seasons The highest increases of the photosynthetic pigments were achieved by application of cysteine treatment at 40 mg/l.
Changes in proline content
The data in Table 2 obviously indicate that increasing salinity levels caused significant increases in soybean leaf proline content, as compared with control plants (plants irrigated with tap water). In addition, cysteine treatments (20 and 40 mg/l) induced proline content in stressed plants as well as in unstressed plants relative to their corresponding controls. Forty milligrams per liter of cysteine was the most effective treatment in increasing proline content of soybean plant.
Changes in H 2 O 2 content
Salinity stress significantly increased the hydrogen peroxide (H 2 O 2 ) content in soybean leaves ( 
Changes in lipid peroxidation
Salinity stress induced oxidative damage of cell membrane assessed by increasing in lipid peroxidation in soybean plant as compared with unstressed control plants (Table 3 ). The level of malondialdehyde (MDA) was increased by 42.0% in plants irrigated with low saline water (3000 mg/l) and 78.9% in plants irrigated with higher level of saline water (6000 mg/l) as compared with control plants irrigated with tap water. Meanwhile, gradual and significant decreases in lipid peroxidation by cysteine treatments (20 and 40 mg/l) occurred in unstressed plants and salinity stressed plants as compared with their corresponding controls. The percentages of decreases were 20.8, 33.0, and 28.8% in response to 40 mg/l cysteine treatment as compared with their corresponding controls in each salinity level (0, 3000, and 6000 mg/l) respectively.
Changes in antioxidant enzyme activities
The changes in antioxidant enzyme activities such as superoxide dismutase (SOD) and catalase (CAT) in soybean plants grown under salinity stress are presented in Table 3 . Salinity stress caused gradual and significant increases in SOD activity as compared with control plants. CAT activity was significantly decreased due to salinity stress. On the other hand, cysteine treatments at 20 and 40 mg/l caused significant increases in SOD and CAT activity either in plants irrigated with tap water or those irrigated with saline water as compared with corresponding controls.
Changes in nitrogen, phosphorus, and potassium content Table 4 shows the effect of cysteine treatments and/or salinity stress on N, P, and K contents of soybean plants. The data clearly show that irrigation of soybean plants with different salinity levels caused significant decreases in N, P, and K contents as compared with plants irrigated with tap water. Meanwhile, cysteine treatments at 20 and 40 mg/l caused a significant increase in the content of the abovementioned elements as compared with their corresponding controls. The electrophoretic pattern of leaf soluble protein of soybean treated with cysteine at 20 and 40 mg/l and grown under salinity stress (0, 3000, and 6000 mg/l) was shown in Table 5 and Fig. 1 . The data show the appearance of different protein bands with molecular weights from 112 to 19 kD. The variations in protein electrophoretic pattern under salinity stress and cysteine-treated plants were presented as the appearance of new polypeptide bands and disappearance of other polypeptide bands. Salinity stress at 3000 mg/l expressed new polypeptide bands of molecular weight 35 and 23 kD comparing with control plant. In contrast, bands of molecular weights 112 and 21 kD appeared under control condition but is absent under salinity stress. Treatment with 6000 mg/l salinity level showed the appearance of new protein bands at 57 and 44 kD and disappearance of three bands at 112, 90, 50, and 21 kD comparing with control plants. Soybean plants grown under 3000 mg/l of salinity and treated with cysteine at 40 mg/l showed the appearance of a new band with a molecular weight of 84 kD. While soybean plant is treated with cysteine at 40 mg/l and grown under salinity stress at 6000 mg/l, it showed a new band of 64 kD. It was observed that cysteine treatment at 40 mg/l and salinity stress at 3000 and 6000 mg/ l showed a new polypeptide band at 102 kD. On the other hand, our results showed there was a new band of 26 kD due to exogenous application of cysteine at 20 mg/l under unstressed and stressed conditions. A new band of 19 kD appeared in soybean plant treated with cysteine at 20 mg/l and irrigated with tap water.
Changes in seed yield and yield components
Data show that salinity stress caused significant decreases in seed yield (Table 6) . A significant decrease in yield components (pods' weight and seeds' number/ plant) appeared due to irrigation with 6000 mg/l saline water as compared with those plants irrigated with tap water (Table 6) . Salinity stress at 6000 mg/l caused the highest significant decreases in seed yield and yield components and oil content of soybean. On the other hand, Table 4 Effect of cysteine (0, 20, and 40 mg/l) on element contents (N, P, and K) as (mg/g dry weight) of soybean plant irrigated with saline water (0, 3000, and 6000 mg/l). Results are means of two successive seasons (1) control (tap water), (2) 20 mg/l cysteine + tap water, (3) 40 mg/l cysteine + tap water, (4) 3000 mg/l sea salt, (5) 20 mg/l cysteine + 3000 mg/l sea salt, (6) 40 mg/l cysteine + 3000 mg/l sea salt, (7) 6000 mg/l sea salt, (8) 20 mg/l cysteine + 6000 mg/l sea salt, (9) 40 mg/l cysteine + 6000 mg/l sea salt. 
Changes in growth and yield of soybean plant
The adverse effects of salinity stress on plant growth and yield may be attributed to low osmotic potential of soil solution, imbalance of various ions and ion toxicity (Pasternak 1987), reduction in carbon fixation (Niu et al. 1995) , partial stomata closure that caused reduction of photosynthesis (Pasternak 1987) , and nutritional imbalances which caused limitation of growth (Grattan and Grieve 1999) .
Moreover, salinity stress caused some changes in physiological, biochemical, and molecular processes which adversely reduced growth and yield of plant (Ashraf and Harris 2004) . Since, the decreases in growth of different crops could be referred to the destructive role of salinity stress on different biochemical processes as antioxidant enzyme activity, photosynthesis, and ion homeostasis. The reduced effects of salinity on plant growth and yield of soybean plant (Tables 1 and 6) 2016). In general, amino acids application have a high integrity with various metabolic processes in cells that promote growth and yield of different plants (Coruzzi and Last 2000) . The promotive effect of various amino acids on growth and yield of different plant species was detected by Nasibi et al. (2016) 
Changes in photosynthetic pigments
Total chlorophyll (chlorophyll a + chlorophyll b) is an important symptom correlated with photosynthetic efficiency (Kirschbaum 2011) . Chlorophyll a, chlorophyll b, and carotenoid contents were decreased gradually with increasing salinity levels (Table 2) . These decreases might be referred to the increased production of reactive oxygen species (ROS) and oxidative stress that damaged chloroplast membranes and/or due to the antagonistic effects of sodium ion on magnesium ion absorption (Smirnoff 1993 ). In addition, these decreases could be considered as an important regulatory step to avoid the absorbance of high light and thus reduced the production of ROS (Munné-Bosch and Alegre 2000; Miller et al. 2010) . Salinity stress caused osmotic stress which adversely affect photosynthetic pigments. Osmotic stress induced water deficit and consequently closed stomata, which decreased CO 2 availability and reduced photosynthesis leading to excess production of ROS in chloroplasts (Parida et al. 2004) . These reductions in different photosynthetic pigment components in response to salt stress were confirmed by Sadak et al. (2015) and Ismail et al. (2019) on faba bean plant. Cysteine treatments caused marked increases of all photosynthetic pigment components as compared with the corresponding controls (Table 2) . This promotive effect of cysteine in increasing photosynthetic pigments of soybean might be due to the fact that the chloroplast is the main source of sulfide via sulfate reduction in the sulfur assimilation pathway (Takahashi et al. 2011) . The increased contents of carotenoids play an important role of plant defense against salinity stress as it is well recorded that carotenoids have vital importance as they act as photoreceptors pigments (Lawlor 1989 ) and as modulator for eliminating singlet oxygen (Fyfe et al. 1995) . Cysteine treatments increased the photosynthetic pigment of different species such as faba bean (El-Awadi et al. 2016), wheat plant (Nasibi et al. 2016) , and Egyptian clover using tryptophan (El Karamany et al. 2018 ) and soybean cultivars using methionine (Bakhoum et al. 2019) .
Changes in proline content
Salinity stress and/or cysteine treatments increased proline content of soybean (Table 2) . Proline accumulates in large amounts in salt-stressed plants (Yamada et al. 2005; Abd El-Samad et al. 2011) . Its accumulation in plants could be due to de novo synthesis or decreased degradation or both and depends upon the type of species and extent of stress (Kavi-Kishor et al. 2005) . The accumulation of the proline in plant tissues in response to different abiotic stresses may play an important role against oxidative damages (Alia et al. 2001) , take part in cellular osmotic adjustment (Yamada et al. 2005) , and stabilize the membrane and protein 3D structure (Kavi-Kishor et al. 2005; Ashraf and Foolad 2007) .
Changes in H 2 O 2 and MDA contents H 2 O 2 and MDA contents were increased in soybean plant subjected to different salinity levels (Table 3) . H 2 O 2 is used in different biochemical processes and signaling cascades required for plant growth and development. Generally, H 2 O 2 contents increased in various plants subjected to stress (Dawood and Sadak 2014; Sadak 2016; Kaur et al. 2017) . Under osmotic stress, plants produce ROS such as H 2 O 2 , which are harmful to plant growth through their effects on subcellular components and plant metabolism causing oxidative destruction of cells (Gunes et al. 2007; Maksup et al. 2014) . The increased levels of ROS caused deterioration of lipids of membranes and thus increased MDA content and leakage of solutes from membranes (Gunes et al. 2007 ). The increases in MDA level caused lipid membrane peroxidation and were used as an indicator of oxidative damage (Jain et al. 2001) . The level of MDA is considered as a biomarker of stress and increased as severity of stress increased. Guimarães et al. (2011) showed that increased MDA content might result in electrolyte leakage, indicating a loss of membrane integrity. These obtained results are similar to those obtained by Sadak et al. (2017) On the other hand, cysteine treatments decreased H 2 O 2 and MDA content in soybean plant subjected to different salinity levels (Table 3 ). The beneficial role of cysteine in decreasing H 2 O 2 and MDA contents might be attributed to its product, such as glutathione, which has antioxidant activity. It has been reported that exogenous glutathione increased phenol peroxidase activity with the reduction of deleterious effect of salinity in Brassica napus L. as well as it directly scavenge H 2 O 2 and maintain the membrane integrity . Nasibi et al. (2016) reported that cysteine treatment ameliorate the reduced effect of salinity stress of wheat plant by decreasing H 2 O 2 and MDA contents.
Changes in antioxidant enzyme activities
Salinity stress significantly increased SOD activity and significantly decreased CAT activity as compared with control plants (Table 4 ). Oxidative stress is an important sign of abiotic stress and increased SOD activity that correlated with increasing protection from destructive effect of stress (Miller et al. 2010) . SOD is one of the ubiquitous enzymes in aerobic organisms' essential for cellular defense mechanisms against ROS. SOD modulates relative amounts of superoxide anion (O 2 − ) and the two Haber-Weiss reaction substrates and decreases the risk of -OH radical formation, which is highly reactive and may cause severe damage to membranes and proteins (Bowler et al. 1992) . Data showed that salinity stress caused reduction in the activity of CAT enzymes. The reduction in catalase activity indicated that this was unable to completely neutralize H 2 O 2 resulting from the oxidative salt stress (Shalata and Neumann 2001) . The CAT had the capacity for the decomposition of H 2 O 2 generated by SOD. Thus, CAT activity coordinated with SOD activity can represent a central protective role in O 2 − and H 2 O 2 scavenging process. In addition, CAT is the main scavenger of strong oxidant H 2 O 2 in peroxisomes and it converts H 2 O 2 to water and molecular oxygen (Bahari et al. 2013 ). These results of salinity stress are confirmed earlier on different plant species Kaur et al. 2017) . The beneficial role of cysteine in increasing antioxidant enzymes activities might be attributed to its product, such as glutathione, which has antioxidant activity. It has been reported that exogenous glutathione mitigates the deleterious effect of salinity in chickpea and it directly scavenges H 2 O 2 and maintains the membrane integrity ). Nasibi et al. (2016) reported that cysteine treatment ameliorate the reduced effect of salinity stress of wheat plant by decreasing H 2 O 2 and MDA contents via the action of different antioxidant enzymes (SOD and CAT). Generally, the increases of CAT activity are a strategy for improving the salt tolerance (Vaidyanathan et al. 2003) .
Changes in element contents
Salinity stress significantly reduced the contents of soybean plant (N, P, and K + ) gradually as salinity stress increased (Table 5 ). Salt stress disturbs intracellular ion homeostasis of plants, which leads to membrane dysfunction perturbations of metabolic activity and causes growth inhibition (Very et al. 1998) . Similar observations were obtained by Perez-Alfocea et al. (1993) and Bolarin et al. (1995) who reported that the salt-tolerant relative L. pennelli plant was associated with both a high capacity for osmotic adjustment and a greater ability to take up ions and translocate them to leaves. Cysteine treatments caused significant increases in N, P, and K content in soybean plants irrigated with tap water or saline water. Nasibi et al. (2016) and El-Awadi et al. (2016) showed that cysteine treatment resulted in a higher K content of wheat plant and N, P, and K of faba bean.
Protein pattern (SDS-PAGE)
The variations in protein electrophoretic pattern under salinity stress and/or cysteine treatments were presented as the appearance of new polypeptide bands and disappearance of other polypeptide bands. Salinity stress synthesized new proteins knows as stress-specific proteins (Table 5 ). The expression of protein pattern reflected the plant tolerant to salt stress. Bavei et al. (2011) reported that a specific polypeptide was synthesized as a salt adaptation for plants under salt stress. Other studies revealed that there were specifically proteins synthesized under stress conditions in the rice leaf (Parker et al. 2006 ) and in faba bean seedlings (Younis et al. 2009 ). Hamdia et al. (2016) revealed that three bands were induced under salinity stress as compared to untreated plants. Numerous studies have shown that the changes in protein pattern by electrophoretic analysis under abiotic stresses such as heat treatment and a new protein band appeared in treated samples (Polenta et al. 2007) . Salinity stress might be identified proteins related to salt stress as comparing with control conditions (Sobhanian et al. 2016) . Likewise, cysteine treatment at 20 mg/l showed a new band of 19 kD. On the other hand, exogenous application of cysteine at 20 mg/l showed a new band of 26 kD under unstressed condition or salinity stress. Finally, both of salinity stress and/or cysteine treatment induced changes of the protein patterns with various intensity. The new protein pattern exhibited under salinity stress and cysteine treatments reflected the expression of salinity tolerance of soybean.
Conclusion
This study indicated that the foliar application of cysteine at the concentration of 40 mg/l was the most effective treatment in enhancing the photosynthetic pigments, the N, P, K contents, the oil%, and the activities of antioxidant enzymes (SOD and CAT) and in lowering H 2 O 2 and MDA contents under salinity stress. Also, the appearance of new polypeptide bands exhibited under salinity stress and cysteine treatments reflected the expression of salinity tolerance of soybean. Therefore, the foliar application of 40 mg/l cysteine had a beneficial role in alleviating the adverse effect of salinity stress on soybean plant. 
